Objective: This study attempted to review the incidence of sports related hand injuries in one of the regional hospitals in Hong Kong and to study the intervention method used in this diagnostic group. Methods: A retrospective study was conducted in 2009 to review all the referrals from the Department of Accident and Emergency to the Occupational Therapy Department. Injuries related to sports activities or exercises were selected and their demographic information including gender, age, types of sports engaged in, and types of injuries were recorded. Results: A total of 596 patients were recorded and 62 of them were identified to have sports related injuries of the hand. Types of injuries included proximal interphalangeal joint volar plate injuries, phalangeal fractures, metacarpal fractures, mallet fingers and gamekeeper's thumb. Twelve different types of sports related injuries were identified, with most injuries caused by contact sports, namely basketball (44%) and football (26%). All patients were treated with standardized splintage and mobilization programme. Seventy-eight percent of the patients completed full course of the therapy and most of them had very satisfactory results in restoration of hand function. Residual problems such as joint stiffness, limitation of full range of motion were found only in five cases. Most of them returned to their previous sports with preventive gadgets. The management of various hand injuries was briefly discussed. Conclusion: Incidence of sports related hand injuries appear to be on a rising trend and there should be special training for occupational therapists to provide quality therapy services to those injured.
Introduction
The government of Hong Kong advocates the participation of sports and physical activities among public. Sports and exercises, although beneficial to health, may also cause injuries. Little information or concern has been given to the public on the management and prevention of injuries resulting from engagement in sports activities. Many studies on the epidemiology of sports injuries have been widely published in recent years in western countries. The impact on the utilization of medical services has raised public concern on the prevention strategy as well as the management thereafter (Caine, Maffulli, & Caine, 2008; Finch, Valuri, & Ozanne-Smith, 1998; Goldberg, Moroz, Smith, & Ganley 2007) . A recent survey from the United States found that hand injuries constituted around 5% of the total number of sports injuries, and among the types of injuries phalangeal fractures accounted for 40% of the total hand sports injuries (Rettig, 1998) . In Hong Kong, there is little information on the epidemiology of sports injuries. In 2006, the injury surveillance system in one of the regional hospitals (Princess Margaret Hospital) reported that upper limbs and hand sports injuries accounted for 30% and 8% respectively among the total number of sports related injuries referred to the Department of Accident and Emergency (AE; Tsui, Leung, Chow, 
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Hong Kong Journal of Occupational Therapy , & Lit, 2007) . However, there was no detailed analysis of the types of injuries and management regime. The purpose of this study is to survey the types of sports related hand injuries referred to the Occupational Therapy Department in one of the regional hospitals in Hong Kong by the Department of AE, and to analyse the occupational therapy interventions for each type of hand related injuries.
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Methods
This study was divided into two phases. The first phase was to survey the incidence of sports related hand injuries and the second phase was to analyse the management protocol used by occupational therapists for these types of injuries. A retrospective survey was conducted in 2009 on the total number of patients referred to occupational therapy management from the Department of AE at the Ruttonjee Hospital, Hong Kong. Cases with injuries related to sports activities were screened for in this survey. Demographic data including age, gender, types of sports activities engaged and types of injuries were collected. The treatment regime for these conditions, their compliance and complications were also reported.
Results
A total of 596 patients were recorded and 62 of them were identified to have sports related injuries. There were 53 (83%) males and 9 (15%) females with average ages of 25 years and 19 years respectively.
Types of injuries included finger proximal interphalangeal (PIP) joint volar plate injuries with or without dislocation (44%), phalangeal fractures (27%), mallet finger injuries (11%), gamekeeper's thumb (10%) and metacarpal fracture (8%), (Table 1) . Twelve different types of sports activities were identified, with most injuries caused by contact sports, namely, basketball (44%) and football (26%). Other types of sports activities include cycling, rugby, badminton and so forth. All patients were treated with early standardized tailor-made splintage and mobilization programme. The mean length of outpatient therapy period was 4.75 weeks. Among the types of injuries, mallet injuries required the longest period of therapy (12 weeks) to regain full function. Seventy-eight percent of the patients completed full course of therapy and most of them had very satisfactory results in restoration of hand function. Among the 62 cases, there were 5 with residual problems including 3 flexion contracture of PIP joints, 1 extension lag of distal interphalangeal (DIP) joint and 1 skin irritation of dorsum of distal phalanx.
Volar Plate Injuries at the PIP Joint
The 27 patients with volar plate injuries at the PIP joint ranged from 8 years old to 57 years old (M = 23). There were 7 patients with avulsion fractures and dislocation. Fifteen patients (55%) were injured during basketball games. The application of static finger splint for 3 weeks was the standard regime in management of injuries to the volar plate of PIP joint. It was reported that the static splinting regime was effective for patients younger than 16 years old and flexion contracture was rare (Weber, Kellenberger, & Meuli, 2009 ). All patients were prescribed with standardized conservative treatment consisting of a palmer extension block splinting at a 30° flexion of PIP joint ( Figure 1 ) for a minimum of 2 weeks and a maximum of 3 weeks, followed by 1 week of active mobilization. Buddy splint with the adjacent joint immobilized was also prescribed as a preventive measure when resuming the basketball game. Patients were requested to attend therapy at week 1, 3 and 4 after injury for assessment of progress. Standard assessment included measurement of active and passive range of motion, pain and swelling. Alignment of joint was also examined closely each time when the splint was re-adjusted. Six patients defaulted follow-up after one or two visits due to various reasons such as problems of taking leave from work. Among the 21 patients who completed the course of the therapy, 2 patients showed an extension lag of 20° and 25°, respectively. Active flexion of PIP joints were within the normal range. No pain or swelling was reported at the final assessment. As a whole, the treatment regime was found satisfactory in terms of outcomes.
Phalangeal Fractures
Among the 17 patients with stable, non-displaced phalangeal fractures (aged 8 to 46 years, M = 21), 3 had distal phalangeal fractures, 4 had middle phalangeal fractures, and 10 had proximal phalangeal fractures. Out of the 17 phalanges, the most commonly injured fingers were the little finger, 7 (40%). Five patients (30%) were injured while playing soccer; another five patients (30%) were injured while playing basketball.
Distal Phalangeal and Middle Phalangeal Fractures
For patients with distal phalangeal and middle phalangeal fractures, immobilization using the extension gutter splint (Figure 2) is commonly used and the result is good (Cheri & De Carlo, 1998) . The patient had to wear the splint 24 hours a day for 3 weeks, followed by 2 weeks of active mobilization. Soft finger neoprene support was prescribed for sports activities to prevent further injuries. Standardized assessment of active and passive range of motion, swelling, alignment of the affected joints and pain level were recorded during follow ups at week 1, 3 and 5. Two patients defaulted follow up. The remaining 5 patients completed the assessment and regained fully active and pain free range of motion of the affected joints at week 5.
Proximal Phalangeal Fracture
Stable fractures of the proximal phalanges can be treated satisfactorily by closed methods. However, unstable fracture of proximal phalanges can induce complications such as joint stiffness, malunion, rotation deformities and shortening of finger. For the 10 patients with proximal phalangeal injury, immobilization treatment by metacarpal brace to keep the hand at the intrinsic plus position was well-documented with proven good outcomes from many studies (Freeland, Hardy, & Singletary, 2003; Hardy, 2004) . Another design of splint with phalangeal dorsal block approach (protected mobilization programme) has been adopted for patients with risks of PIP joint stiffness (Rajesh, Ip, Chow, & Fung, 2007) (Figure 3) . The splint was to be worn for 3 weeks and the patient was instructed to have the tendon gliding exercise at week 1 after injury. After 3 weeks of immobilization, each patient were taught with active mobilization programme, which would be carried out at the outpatient clinic and at home for 2 more weeks. Three patients defaulted follow-up and the remaining seven patients completed the assessment at week 1, 3 and 5 after injury. One patient was found to have a 15°e xtension lag of PIP joint while all other patients acquired full 
Mallet Finger Injuries
A treatment regime for mallet finger injuries was developed based on previous studies with evident efficacy (Simpson, McQueen, & Kumar, 2001) . Seven patients with Mallet finger deformity (all males aged 19-47 years old, M = 30) were reviewed. There were three ring finger and four little finger injuries. The mallet finger splint was prescribed to immobilize the DIP joint in full extension while keeping the PIP joint in 30° flexion (Figure 4) . The splint was to be worn 24 hours a day for 6 weeks followed by 6 weeks of day time mobilization and short mallet finger splint wearing at night time only. Follow up assessment was scheduled on week 1, 3, 6, 9 and 12 after injury. One patient defaulted treatment and the remaining 6 patients completed the assessment at week 12. One patient showed an extension lag of 10° at the DIP joint on week 12 and one patient showed skin irritation due to prolonged pressure at the DIP joint. All patients regained active finger extension and full active flexion of the DIP joint. They were advised to wear the elastic finger tube for protection when they resume sports activities.
Gamekeeper's Thumb-Rupture of Ulnar Collateral Ligament of the Thumb
There were six patients with gamekeeper's thumb with stable, partial tear (Grade I and II). They were all males and aged 14-39 years (M = 27). Four patients were injured while playing soccer. Although commercial soft type neoprene thumb splint is an option for immobilization and the result is satisfactory (Hart, Kleinert, & Lyons, 2005) . A more rigid type thumb splint to immobilize the movement of thumb is preferred. The thumb spica ( Figure 5 ) was tailor-made for each individual and it was to be worn for 3 weeks followed by 1 week of active mobilization. Standardized assessment of active range of motion and laxity of MCP joint by stress test were conducted at follow ups at week 1, 3 and 5. Two patients defaulted; the remaining four patients regained good range of thumb movements and maintained stability of the MCP joint. Soft neoprene thumb support was prescribed for protection in future sports activities.
Metacarpal Fracture
Isolated and undisplaced fractures of the metacarpals are usually managed conservatively using a method of immobilization including taping with neighboured finger and thermoplastic splints. Results have been reported to be good and effective (Toronto, Donovan, & Macintyre, 1996) . In this review, five patients were diagnosed with stable, non-displaced metacarpal fracture (all males aged 24-55 years, M = 34). Out of the five patients, three patients had injuries involving the fifth metacarpal bone, usually labeled as the Boxer's fracture. Out of the five injuries, three patients were injured while playing martial arts, one of the common sports activities causing metacarpal fracture injury. The conservative treatment for metacarpal fracture was to keep the hand immobilized in a metacarpal brace ( Figure 6 ). The MCP joint of injured finger and neighboured finger were kept in 90° flexion for three weeks (Singletary, Freeland, & Jarrett, 2003) . After 3 weeks of immobilization, the patients would then started 2 weeks of active mobilization. Neoprene wrist support for martial arts activities was prescribed as a mean of prevention if necessary. Regular follow up at 1, 3 and 5 weeks after injury with standardized assessment was conducted. No patient defaulted and all patients completed the assessment. The result was good: all patients regained normal function in active range of motion of fingers, functional grip and proper alignment of joints.
Discussion
In this study, we found that the incidence of sports related injuries was not significantly high when compared to western countries. However, the incidence rate appeared to be more common among adolescents. Half of the patients in our survey were under 21 years old, which was quite similar to other survey. It is worthwhile to note that the direct cost of management of sports related injury has increased steadily in recent years (Finch, 1997) . A sport injury surveillance system is also needed to record the incidence of injuries from different sports in Hong Kong. The conservative occupational therapy management of acute hand related sports injuries appeared to be efficient and effective as shown by the low incidence of complications such as joint stiffness, contractures and muscle wasting. However, the default rate was relatively high, 14 out of the 62 patients (23%) defaulted after one or two follow ups. The default rate was even higher for younger patients: 10 out of the 14 patients were aged under 21 years (M = 21). The underlying reason is not clear but the attitude of adolescents on the treatment and prevention of sports injuries should not be neglected.
As the government has strongly advocated the importance of sports and exercises to the public, the development of prevention strategies for those who will engage actively in sports activities should be one of the focal points within health sector in Hong Kong. A previous study (Emery, Rose, McAllister, & Meeuwisse, 2007) demonstrated that a basketball-specific balance training program was effective in reducing acute-onset injuries among the high school students engaging at basketball games in Canada, which serves as a good example of how prevention strategy could prevent the injuries. Occupational therapists and other allied health professionals are often involved in prevention of further injuries when the injuries have occurred. A more comprehensive and well-planned approach should be emphasized by practicing therapists to incorporate prevention with management. Other professionals such as school teachers, coaches, sports association executives and medical professionals should work together to promote the awareness of sports related injuries and to work on prevention of these injuries. Youngsters engaging in sports such as basketball and soccer should also be very careful about the risks of injuries over the hand.
Conclusion
Studies on patterns and management of sports related hand injuries could help broaden the knowledge and skills in the treatment and preventive measures for occupational therapists. However, due to the retrospective nature of the study, most information related to the mechanism of injury was missing. The outcome measurement parameters, such as the functional performance of the hand, patients' self-report on their satisfaction, their engagement in the sports activities and so forth were not comprehensive with missing information. In order to enhance the quality of the management among this group of injuries, the development of a sports injury surveillance system, together with the establishment of a comprehensive and systematic approach in the hospital and community, should be the future strategy in order. To conclude, the findings from this preliminary study suggested that the acute management of sports related hand injuries through occupational therapy appeared to appropriate. For continuation of service for sports injuries, it relies on the continued and close collaboration between physicians at the Department of AE and the therapists. 
